We determined the sequence of the intergenic spacer (IGS) 1 region, which is located between the 26S and 5S rRNA genes, in 25 species of the genus Trichosporon. IGS 1 sequences varied in length from 195 to 719 bp. Comparative sequence analysis suggested that the divergence of IGS 1 sequences has been greater than that of the internal transcribed spacer regions. We also identified five genotypes of T. asahii, which is a major causative agent of deep-seated trichosporonosis, based on the IGS 1 sequences of 43 strains. Most of the isolates that originated in Japan were of genotype 1, whereas the American isolates were of genotype 3 or 5. Our results suggest that analysis of IGS regions provides a powerful method to distinguish between phylogenetically closely related species and that a geographic substructure may exist among T. asahii clinical isolates.
Fungal rRNA genes are tandemly repeated, with each repeat encoding 18S (small-subunit), 5.8S, and 26S (large-subunit) genes. Two other regions exist in each repeat: the internal transcribed spacer (ITS) region and the intergenic spacer (IGS) region (Fig. 1 ). Ribosomal DNA (rDNA) has been widely utilized for molecular systematics and the identification of microorganisms. The D1/D2 regions of 26S and ITS sequences have been used mainly to identify pathogenic fungi. At present, the 26S rDNA sequences of almost all yeasts, including nonpathogenic species, have been determined (3, 7, 8) . The analysis of ITS sequences has been carried out mainly for pathogenic yeast species (1, 5, 9, 10, 16, 19) . Peterson and Kurtzman (13) and Sugita et al. (16) demonstrated that a single species showed less than 1% dissimilarity in either the ITS region or D1/D2 26S rDNA. However, these sequence analyses are sometimes incapable of distinguishing between phylogenetically closely related species, such as the three varieties of Cryptococcus neoformans. Although three varieties within a single species can be distinguished for each varietal level by ITS sequence analysis, the distinction is based on differences of only three or four nucleotides (20) . Recently, Diaz et al. (2) and Sugita et al. (17) demonstrated that three varieties of C. neoformans were more clearly distinguished by analysis of IGS 1 and IGS 2 sequences than by ITS sequence analysis. Therefore, IGS sequence analysis appears to be a powerful tool for differentiating between phylogenetically very closely related species.
The genus Trichosporon currently includes 25 species of basidiomycetous yeasts. Eight of these species are implicated in infectious or allergic diseases. T. asahii, T. asteroides, T. cutaneum, T. inkin, T. mucoides, and T. ovoides are involved in deep-seated or superficial infections (4, 6, 14) , and T. asahii, T. domesticum, T. montevideense, and T. mucoides are associated with the allergic disease of summer-type hypersensitivity pneumonitis (12, 15) . We have previously presented data on ITS sequences for the molecular identification of all members of the genus Trichosporon. However, this region is so highly homologous across the species that the genus Trichosporon may be considered phylogenetically monophyletic. Consequently, the differentiation of Trichosporon species requires the analysis of genes or regions that have greater divergence than the ITS. This paper describes the application of IGS sequence analysis to the identification of pathogenic species of Trichosporon.
The currently accepted 25 species of the genus Trichosporon were examined as shown in Table 1 . Trichosporon DNA was extracted by the method of Makimura et al. (11) . The IGS 1 region was amplified by PCR using the following oligonucleotide primers: 26SF, 5Ј-ATCCTTTGCAGACGACTTGA-3Ј, and 5SR, 5Ј-AGCTTGACTTCGCAGATCGG-3Ј. PCR was performed in a Thermocycler (model 9700; Applied Biosys- gattii. Of the three genotypes, two corresponded to strains found in the United States, and the third represented Asian strains. We also found a correlation between the serotypes and genotypes of C. neoformans var. gattii strains in an analysis of both the IGS 1 and IGS 2 regions (17) . Of the three genotypes, two consisted solely of serotype B strains, while the third consisted of both serotype B and serotype C strains. Although our study dealt with a limited number of strains, the IGS sequence analysis suggests that there is a correlation between the genotype and the geographical substructure of the T. asahii clinical isolates. Unfortunately, we could not obtain T. asahii clinical isolates from European countries. A comparison of the genotypes of strains from Europe should prove interesting. We examined the IGS sequences of all members of the genus Trichosporon and concluded that IGS sequence analysis was superior to ITS sequence analysis in differentiating phylogenetically closely related species. IGS sequence analysis also shows great potential as a new epidemiological tool.
